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Abstract: - In this paper, data from the 2014 Innovation Union Scoreboard for Portugal is used to illustrate the 
actuality of the European Paradox and the need for policies to reinforce the downstream activities in the 
knowledge valorisation chain, if European Union (EU) Member States want to enforce the policy strategy stated 
in the Lisbon agenda in which the EU “set itself a new strategic goal for the next decade: to become the most 
competitive and dynamic knowledge-based economy in the world, capable of sustainable economic growth with 
more and better jobs and greater social cohesion”.  
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1 Introduction 
In the Lisbon Agenda [1] the European Union (EU) 
“set itself a new strategic goal for the next decade: to 
become the most competitive and dynamic 
knowledge-based economy in the world, capable of 
sustainable economic growth with more and better 
jobs and greater social cohesion”. This statement is 
reaffirmed in the Europe 2020 strategy [2] of smart 
growth through more effective investments in 
education, research and innovation. 
Knowledge-based economy is an expression used, 
to [3]“describe trends in advanced economies 
towards greater dependence on knowledge, 
information and high skill levels, and the increasing 
need for ready access to all of these by the business 
and public sectors”. In this line of thought, literature 
review points to a link between knowledge and 
economic growth, establishing knowledge as a driver 
of productivity [4]–[6], and assumes that return on 
investment made on Research & Development 
(R&D) is consistent with the view that knowledge 
production is related to economic growth [7].  As so, 
economic growth is driven by the innovative capacity 
supported by science, new knowledge and new 
technologies, the inputs to the knowledge value 
chain. 
Being knowledge an important base for 
innovation, cooperation efforts, between research 
centres and industry, should be intensified to spark 
innovation, the creation of new businesses and the 
transfer and dissemination of knowledge [5].  The 
missing link, in these efforts, stands on the translation 
of the knowledge produced in research and 
development (R&D) organisations to the societal 
sectors, in order to create value. The key term in this 
translation process is knowledge valorisation, 
meaning the formal transfer of knowledge resulting 
from basic or applied research in R&D organizations 
(universities, research institutes or companies) to 
other parties in order to create social and economic 
value from this knowledge. 
In Europe, over the last decades, a significant 
investment in science and technology has increased 
the generation of scientific findings, however this 
investment was not accompanied by an identical 
effort in the deployment of the knowledge generated. 
The substantiation of this mismatch between 
knowledge generation and deployment can be traced 
back to 1995, when the European Commission [8] 
coined the term ‘European Paradox’, referring to the 
failure of most European countries to convert the 
significant investment carried out in R&D into 
economic benefits and jobs creation [9]. 
In this paper, data from the 2014 Innovation 
Union Scoreboard [10] for Portugal is used to 
illustrate the actuality of the European Paradox and 
the need for policies to reinforce the downstream 
activities in the knowledge valorisation chain. The 
paper begins with a short contextual review of the 
literature on innovation, value and knowledge, then 
the Innovation Union Scoreboard is briefly presented 
and the data for Portugal is analysed to show that the 
European Paradox stands true. Conclusions and 
future research directions are, finally, presented. 
 
2 Concepts 
Science, technology, and innovation, foster 
competitiveness, productivity and job creation, 
acting as important mechanisms to sustainable 
growth in knowledge based economies. Knowledge 
valorisation, the transfer of knowledge from 
Research and Development (R&D) organizations to 
other parties envisaging the creation of social and 
economic value from it, is fundamentally driven by 
the fact that, industrial economies need to change 
their development paradigm from one based on 
resources exploitation to a new one based on 
knowledge and innovation. There are three major 
interpretations of the concept of transforming 
knowledge generated through R&D into value [11]: 
(i) knowledge valorisation, (ii) knowledge 
commercialization and (iii) knowledge 
capitalization. The concept of knowledge 
valorisation is commonly used and can be traced back 
to the Lisbon Agenda and the policy measures 
designed to turn the European economy into the most 
dynamic knowledge-based economy in the world. 
The concept of transforming knowledge into value 
includes three major phases [12]: 
1. Knowledge acquisition; amassing the relevant 
internal and external information required for the 
transfer of knowledge is collected and quickly 
deploying this information to its potential users.  
2. Knowledge processing; assess the market value 
of the relevant research and package the 
knowledge with market potential for business 
requirements,   
3. Knowledge dissemination; delivering of the 
knowledge package to business and assisting in 
the technology deployment. 
In a value creation approach, the knowledge 
transfer process can be viewed as a set of 
interconnected activities each one contributing to 
value creation in each process stage until new 
knowledge reaches the interested parties.,.  
To understand the mismatch between knowledge 
production and knowledge deployment, referred in 
the European Paradox, it is important to understand 
the innovation process itself. Innovation can be 
defined as, the process of implementation of a new or 
significantly improved product (good or service), or 
process, a new marketing method, or a new 
organisational method in business practices, 
workplace organisation or external relations, can be 
defined as innovation [3]. Innovation activities are 
scientific, technological, organisational, financial 
and commercial steps which actually, or are intended 
to, lead to the implementation of innovations. Some 
innovation activities are themselves innovative; 
others are not novel activities but are necessary for 
the implementation of innovations. The R&D term 
covers (i) basic research, (ii) applied research and 
(iii) experimental development [13]. Experimental 
development, is systematic work, drawing on 
existing knowledge gained from research or practical 
experience, which is directed to producing new 
materials, products or devices, to installing new 
processes, systems and services, or to improving 
substantially those already produced or installed. 
R&D covers both formal R&D in R&D units and 
informal or occasional R&D in other units. Applied 
research refers to original investigation undertaken in 
order to acquire new knowledge. It is, however, 
directed primarily towards a specific practical aim or 
objective. The Frascati Manual defines basic 
research, as the experimental or theoretical work 
undertaken primarily to acquire new knowledge of 
the underlying foundation of phenomena and 
observable facts, without any particular application 
or use in view. Basic research aim, by definition, new 
knowledge acquisition, playing a vital role in 
innovation processes. 
As a side-line, Berghman, Matthyssens, and 
Vandenbempt [14] conceive value innovation as the 
creation of new and substantially superior customer 
value by redeﬁning the business models, roles and 
relationships in the industry. The term ‘Value Chain’ 
was first used by Michael Porter in his book 
"Competitive Advantage: Creating and Sustaining 
superior Performance"[15] as the whole series of 
activities that create and build value at every process 
step. From this point of view, can be stated that, value 
will be created by delivering innovative products 
with high-quality information [16]. 
Knowledge based economies competitiveness, 
characterized by the process of production, 
dissemination, and application of knowledge [17], 
[18][19], is increasingly dependent on the success of 
research and innovation systems as well as the 
investments made in this systems. As so, successful 
innovation process depends on much more than 
simply new knowledge production. Once ideas have 
been developed, they must be nurtured through a 
series of stages of development requiring increasing 
amounts of financial investment leading ultimately to 
commercialization. Thus, it is important to consider 
both the production of new knowledge and the 
resources that a country is able to mobilize to deploy 
this knowledge. Performance measurement systems 
enable focus and accountability to any processes 
[19]. Nowadays, there exists a large set of innovation 
indicators that aim at measuring the output from 
innovative processes, the resources that are needed 
for innovating, and the processes that must be 
implemented in order to turn innovation inputs into 
innovative outputs. The Frascati Manual was the first 
formal guide for gathering R&D data, back in the 
60’s [20]. However, dealing specifically with 
collecting and interpreting innovation data, the Oslo 
Manual is much more recent (1992) [3], [21] and so 
coherent methodological guidelines for innovation 
data have only been available since the 1990s. 
Innovation Union Scoreboard (IUS), is a model to 
evaluate countries innovation capacity, in the context 
of knowledge transfer, based on model of innovation 
performance indicators. To analyse Portugal’s 
context regarding the knowledge valorisation chain 
(i.e., the set of activities from knowledge production 
to knowledge deployment), the Innovation Union 
Scoreboard (European Commission, 2014) will be 
used, as it provides a comparative assessment of the 
research and innovation performance of the twenty-
eight EU member states (plus six neighbouring 
countries), being the most relevant and up-to-date 
statistical publication to include figures for Portugal. 
 
 
3 Data 
For a better grasp of Portugal’s sizeable increase in 
knowledge production over the last decade a set of 
relevant indicators, is presented in figure 1, in which 
one can observe an increase in (i) the investment in 
science and technology as a percentage of the GDP 
(2.1 times), (ii) the number of researchers (2.8 times) 
and (iii) the number of papers (3.2 times), over the 
last decade. The data used to plot the charts in Figure 
1 was obtained from the Network for Science and 
Technology Indicators – Ibero-American and Inter-
American [22]. 
 
 
Figure 1:  Portugal science and technology indicators 
evolution over the last decade 
 
Innovation Union Scoreboard (IUS) [10] provides 
a comparative assessment of the research and 
innovation performance of the twenty-eight EU 
Member States (plus six neighbouring countries), 
being the most relevant and up-to-date statistical 
publication to analyse the Portuguese context 
regarding the knowledge valorisation chain (from 
knowledge production to value creation through 
knowledge). It has been developed at the initiative of 
the European Commission to provide a comparative 
evaluation of the innovation performance with regard 
to the Lisbon Strategy. The IUS report on the state-
of-the-art of innovation performance in EU members 
and some other countries is published every year. A 
comparison with main global competitors, like the 
USA, Japan, Korea, and BRIC countries is also a part 
of this report. The Innovation Union Scoreboard 
2014 [10] places Member States into four different 
innovation performance groups, as follows: 
1. Innovation Leaders: Denmark (DK), Finland 
(FI), Germany (DE) and Sweden (SE) 
with innovation performance well above that of 
the EU average; 
2. Innovation followers: Austria (AT), Belgium 
(BE), Cyprus (CY), Estonia (EE), France (FR), 
Ireland (IE), Luxembourg (LU), Netherlands 
(NL), Slovenia (SI) and the United Kingdom 
(UK) are with innovation performance above or 
close to that of the EU average; 
3. Moderate innovators: Croatia (HR), Czech 
Republic (CZ), Greece (EL), Hungary (HU), 
Italy (IT), Lithuania (LT), Malta (MT), Poland 
(PL), Portugal (PT), Slovakia (SK) and Spain 
(ES) performing below that of the EU average; 
4. Modest innovators: Bulgaria (BG), Latvia (LV) 
and Romania (RO) with innovation 
performance well below that of the EU average. 
 
The Scoreboard collects data for 25 indicators 
(partially shown in Table 1) capturing 8 innovation 
dimensions that represent 3 main areas of the 
innovation process [23], namely the enablers, the 
firm activities, and the outputs. 
Enablers capture the main drivers of innovation 
performance external to the firm in three innovation 
dimensions: (i) Human resources measuring the 
availability of a high-skilled and educated workforce: 
New doctorate graduates per 1000 population aged 
25-34; Percentage population aged 30-34 having 
completed tertiary education; Percentage youth aged 
20-24 having attained at least upper secondary level 
education (ii) Open, excellent and attractive research 
systems measuring the international competitiveness 
of the science base: International scientific co-
publications as % of total scientific publications of 
the country; Scientific publications among the top-
10% most cited publications worldwide as % of total 
scientific publications of the country; Non-EU 
doctorate holders as % of total doctorate holders of 
the country, and (iii) Finance and support dimension 
measuring the availability of finance for innovation 
projects and the support of governments for research 
and innovation activities: Public R&D expenditures 
(% of GDP); Venture capital (% of GDP). 
Firm activities area capture the innovation efforts 
at the level of the firm in 3 innovation dimensions: (i) 
Firm investments measuring the investments that 
firms make in order to generate innovations: 
Business R&D expenditures (% of GDP); Non-R&D 
innovation expenditures (% of total turnover); (ii) 
Linkages & entrepreneurship measuring 
entrepreneurial efforts and collaboration efforts 
among innovating firms and also with the public 
sector: SMEs innovating in-house (% of all SMEs); 
Innovative SMEs co-operating with others (% of all 
SMEs); Public-private co-publications per million 
population and (iii) Intellectual assets measuring 
different forms of Intellectual Property Rights (IPR) 
generated as an output in the innovation process: PCT 
patent applications per billion GDP (in PPP€); PCT 
patent applications in societal challenges per billion 
GDP (in PPP€); Community trademarks per billion 
GDP (in PPP€); Community designs per billion GDP 
(in PPP€). 
Outputs capturing the effects of firms’ innovation 
activities in 2 innovation dimensions: (i) Innovators 
measuring the number of firms that have introduced 
innovations onto the market or within their 
organizations and the presence of high-growth firms: 
SMEs introducing product or process innovations as 
% of SMEs; SMEs introducing marketing or 
organizational innovations as % of SMEs; High-
growth innovative firms (% total number of firms) 
and (ii) Economic effects measuring the economic 
success of innovation in employment, exports and 
sales due to innovation activities: Employment in 
knowledge-intensive activities as % of total 
employment; Medium and high technology product 
exports as % of total product exports; Knowledge-
intensive services exports as % of total services 
exports; Sales of new-to-market and new-to-firm 
innovations as % of turnover; License and patent 
revenues from abroad as % of GDP. 
 
 
4 Analysis and discussion 
To characterize the Portuguese context regarding the 
knowledge valorisation chain a subset of 8 indicators 
were selected (see table 1) as being the ones that 
better capture knowledge production and value 
creation through knowledge. 
 
 
Table 1 - Innovation Union Scoreboard selected 
indicators 
Area Dimension Indicator Ref. 
Enablers Human resources New doctorate 
graduates per 1000 
population aged 25-
34 
A 
Open, excellent 
and attractive 
research systems 
Scientific 
publications among 
the top-10% most 
cited publications 
worldwide as % of 
total scientific 
publications of the 
country 
B 
Finance and 
support 
Public R&D 
expenditures (% of 
GDP) 
C 
Venture capital (% 
of GDP) 
D 
Firm 
activities 
Linkages & 
entrepreneurship 
Public-private co-
publications per 
million population 
E 
Intellectual assets PCT patent 
applications per 
billion GDP (in 
PPP€) 
F 
Outputs Innovators High-growth 
innovative firms (% 
total number of 
firms) 
G 
Economic effects Employment in 
knowledge-
intensive activities 
as % of total 
employment 
H 
License and patent 
revenues from 
abroad as % of GDP 
I 
 
 Figure 2 shows Portugal positioning among the 28 
EU member states (one exception being indicator D 
– venture capital – for which values from only 20 
member states are available). It is clear from this 
chart that Portugal performs better in the upstream 
activities of the knowledge chain (i.e., knowledge 
production) than on the downstream activities (i.e., 
value creation from knowledge) when compared to 
its EU counterparts. 
 
 
Figure 2:  Portugal’s positioning relative to the 28 EU 
member states for the knowledge valorisation chain 
indicators 
 
 
If one looks at the time series depicting the 
normalized values of these indicators (a value of one 
being the highest score among all 28 EU members 
plus the six neighbouring countries), presented in 
Figures 3 (for the upstream indicators) and 4 (for the 
downstream indicators) it is clear (i) the significant 
gap of Portugal’s performance in the downstream 
indicators when compared to its EU counterparts, (ii) 
that for these downstream indicators the performance 
has not improved significantly over the years 
reported (one should note that although each time 
series refers to a period of five years, not all time 
series refer to the same period) and (iii) the relative 
good performance in the enabler indicators (i.e., the 
upstream indicators) in spite the sizeable degradation 
in the indicator for new doctorates (possibly 
attributable to the economic crisis impact). 
 
 
Figure 3:  Time series for the knowledge chain upstream 
indicators 
 
 
 
Figure 4:  Time series for the knowledge chain 
downstream indicators 
 
5 Conclusions and future 
developments 
 
Knowledge value will be created by delivering 
innovative products with high-quality information 
[16]. To increase R&D effectiveness it is important 
to fully understand the ultimate value of a project 
very early in development and know how this 
information can be leveraged in individual 
perspectives and trade-offs in portfolio decision 
making. The determinants of overall value are likely 
to be different depending on the perspective 
represented all along the process, from the lab to the 
market [16]. These multiple nodes, towards the 
process, decrease the probability of success, acting as 
barriers. The relevant literature identified a set of 
barriers to knowledge valorisation, namely: 
1. The lack of alignment between research 
publication and intellectual property protection 
[24], [25];  
2. The lack of alignment between the skills required 
for knowledge valorisation and the incentives of 
the research career [26]; 
3. The limited competencies to connect technical 
knowledge to a commercial opportunity [27];  
4. The conflicts of interest among the different 
stakeholders in the process of knowledge 
valorisation [28];  
5. The lack of an entrepreneurial culture among the 
researchers [29];  
6. The limited availability of pre-seed funding [30]; 
7. The asymmetry of information between 
researchers and investors, making the assessment 
of the knowledge value (i.e., the pre-money 
valuation) difficult to estimate [31]. 
 
To overcome these barriers specific policies need 
to be put in place in order to reinforce the 
downstream activities in the knowledge valorisation 
chain, namely long term cultural changes (e.g., the 
lack of an entrepreneurial culture), but also the ones 
that can be easily circumvented with the proper tools. 
The next stage of this research will address the 
hypothesis that the European Paradox still olds for 
most European countries by comparing the IUS 
knowledge chain indicators for the EU countries with 
the same indicators from other countries that look to 
perform better, like the United States of America or 
Japan. 
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